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As a scientist, I am constantly driven to 
look at challenges and seek solutions; to ask 
questions and consider new ideas. I assert 
that prosperity for tomorrow grows out of research today.
 Most of us can agree that prosperity is built by implementing 
efficient and effective solutions to challenges. But consider for a 
moment that many of our new solutions and better technologies 
would not be put forth in the first place without excellent research.  
 Fortunately, South Dakota, like every other state in the U.S., has 
its own agriculture research organization. Although state agricultural 
experiment stations are known by different names, their mission is 
the same: Conduct research on behalf of agriculture industries and rural 
residents that is relevant to local, national and even international needs. 
 SDSU Agricultural Experiment Station (AES) strives to fulfill its 
mission by offering South Dakota a diverse cadre of highly qualified 
university scientists and providing those scientists suitable places to 
carry out their research. 
 These are the people who will discover answers that will help 
farmers and ranchers, citizens, and policy makers make optimal 
decisions – to close the gap between real yields and potential crop 
yields, to optimize the productivity and profitability of South 
Dakota grasslands; and to strike a well-informed balance in policies 
that represent trade-offs for South Dakota’s diverse agricultural and 
community interests. 
 This issue of the quarterly Growing South Dakota magazine 
is dedicated as our 2013 SDSU Agricultural Experiment Station 
Annual Report. Articles throughout highlight some of the research 
being done across the state to enhance the knowledge, information 
and technologies provided to South Dakotans. 
 Testament to the wide scope of our efforts is depicted in Table 
1, which indicates specific areas of research and allocation of SDSU 
AES resources. To cover the cost of research, AES scientists typically 
raise funds from external sources; sources of funding to AES in 2013 
are shown in Figure 1.
 
As we strive for a prosperous future, we must be ever vigilant of 
the challenges and opportunities in our path. As an example, first-
rate scientists are in high demand, and the facilities they work in 
must be well maintained and up-to-date if they are to do their best 
to serve. Retaining these scientists and maintaining their research 
facilities and field research stations is the role of state and federal 
public funding for the Agricultural Experiment Station.  
 For the future, I am excited about renewed efforts for the SDSU 
Agricultural Experiment Station to work with an important partner 
in its agricultural research mission: SDSU Extension. We are 
members of the same team. 
 While the Ag Experiment Station’s responsibility is primarily 
research, we also take an active role in dissemination of new 
knowledge and techniques to the public. Extension’s primary 
responsibility is dissemination of information, but also to participate 
in research – especially the most immediately applicable research.  
 To reflect this team relationship, the SDSU Agricultural 
Experiment Station has updated our logo (see top of page 1) to 
emphasize that we are in a partnership with SDSU Extension and 
focused on our role of research.
 Working together we can accomplish much. I look forward to 
collaborating on the solutions for a prosperous future.
DANIEL SCHOLL, Director, SDSU Agricultural Experiment Station
Associate Dean for Research, College of Agriculture and Biological Sciences 
FROM THE DIRECTOR:
Working Together For A Prosperous Future 
AREA OF RESEARCH EXPENDITURES % OF TOTAL
Soil $1,596,526 5%
Water $948,882 3%
Forest/Range Resources $2,155,763 6%
General Natural Resources $3,714,186 11%
Air $62,042 0.2%
Plant Production $9,053,778 27%
Plant Protection $2,094,632 6%
Animal Production $4,552,000 14%
Animal Protection $1,786,673 5%
Ag, Natural Resources, 
Biological Engineering
$541,255 2%
Food Products $972,499 3%
Non-Food Products $2,151,598 6%
Economics, Markets, Policy $1,401,652 4%
Human Nutrition $1,145,889 3%
Food Safety $82,300 0.2%
Human Health $191,423 1%
Families, Youth, Communities $332,775 1%




*Sources of funds include all external competitive and non-competive funds, 
general and special appropriations, and self-generated and revolving funds.
TABLE 1 
Distribution of Total AES Expenditures Among 


















AES External Research Funds – Fiscal Year 2013 
Actual Expenditures
Total $13,605,207
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When SDSU plant scientist Peter Sexton needed a new row-crop planter at the Agricultural 
Experiment Station’s Southeast Research 
Farm near Beresford, he looked to the 
future – in terms of equipment and 
networking.  
 With support from the Southeast 
Experiment Farm board, the nonprofit 
growers’ corporation that owns the farm, 
Sexton and SDSU forged a partnership 
with Sioux Falls-based Raven Industries 
and DuPont Pioneer. Their collaboration 
resulted in a twin-row planter with the 
ability to automatically switch hybrids 
while seeding on-the-go based on GPS 
mapping of the field. 
 It’s the world’s first multi-hybrid 
planter – which is testament to the value 
and ingenuity of this collaborative effort 
in identifying innovative solutions for the 
future of agriculture.
The First Step
The project was initiated in spring 
2012, when Sexton sought advice from 
the Southeast Experiment Farm board 
– which is comprised of area farmers – 
regarding the need for a new planter. 
Though SDSU staffs the farm, “the board 
plays a valuable role in our decision-
making,” Sexton explains. Proceeds from 
the farm go to the corporation, which 
then reinvests them into research.
 “We’ve got a good relationship,” says 
Sexton. The board agreed that a precision 
planter with the capability of planting 
multiple hybrids was the way to go. Kurt 
Reitsma, SDSU Extension field specialist, 
then arranged for Raven Industries 
engineers to meet with the board.
 They determined that the most logical 
choice was a twin-row configuration and 
the Monosem planter which had the 
three-point hitch the Beresford facility 
required, Sexton explains.
 The Southeast Research Farm 
corporation purchased the planter and 
the board provided funds for the raw 
materials needed to customize the planter. 
“Without their support, this project 
wouldn’t have happened,” Sexton says.
Raven Retrofits Planter
Through an agreement signed in the 
summer of 2012, Raven donated the 
engineering time to customize the planter. 
Sexton described what he wanted the 
planter to do and then Raven engineers 
developed those capabilities. 
 “This is a great model of industry 
partnering with public entities,” says 
Raven Industries Product Manager 
Douglas Prairie, citing his company’s 
emphasis on innovation. Sexton gave 
Raven engineers feedback as they 
developed the hydraulic drives, control 
system and software to modify the 
Monosem planter. 
The World’s First
Collaborative Effort Produces Multi-Hybrid Planter To Advance Precision Ag
2013 Annual Report
 “It was fun to watch the excitement on 
the part of the engineering team,” Prairie 
adds. “They saw such a great purpose and 
vision in what they were accomplishing.” 
 When the planter was used initially 
in the spring of 2013, Raven engineers 
worked on-site to make adjustments and 
get feedback from Sexton and the research 
farm staff. 
 The development phase was kept under 
wraps until patents were filed and the 
system was unveiled by Raven at a June 
2013 trade show demonstration. Raven 
also showed off the prototype planter at 
the Farm Progress Show in Decatur, Ill. – 
the largest row-crop machinergy show in 
the world.
 “We have far exceeded where I 
thought this product would be today,” 
Prairie says. The multi-hybrid switching 
system, controls and software are now 
commercially available.
DuPont Pioneer Supplies Hybrids
In addition to the fields planted at the 
Southeast Research Farm near Beresford, 
test plots were sown on private farms near 
Parkston, Tripp, Lennox and Baltic.
 To select the appropriate corn and 
soybean hybrids for the fields that SDSU 
mapped, Sexton turned to DuPont 
Pioneer.
 For low-lying areas, Sexton wanted a 
hybrid that could stand what he calls “wet 
feet.” It needed to have a horizontal root 
profile and be resistant to fungi to combat 
wetness it would experience in May and 
June. However, for the high areas, Sexton 
sought a variety with deep, vertical roots 
to reach for moisture when drought-
stressed in August.
 Pioneer agreed to supply the seed 
and made recommendations, according 
to DuPont Pioneer agronomy research 
manager Barry Anderson. The data from 
this research will “give us a chance to 
understand how our products perform,” 
he explains. “It’s nice when we as a seed 
industry can team up not only with the 
university but also with manufacturers. 
That doesn’t always happen.”
 The first crops planted with the new 
machine were harvested in October 2013 
and the data is now being analyzed.
Shaping The Future
The information gleaned from field 
trials planted using this first-of-its-kind 
multi-hybrid planter will allow SDSU 
researchers to produce agronomic data 
that will help farmers decide what to 
plant, where to plant it, and how much 
to plant, as well as when and how much 
pesticide and fertilizer to apply, according 
to Sexton. 
 SDSU will also be able to provide 
agronomic and financial reasons why 
farmers should consider using a multi-
hybrid approach to planting, according to 
Prairie. Eventually, Raven Industries seeks 
to play a role in “designing a true multi-
hybrid planter.” 
 Additionally, this project has paved 
the way for further collaboration between 
Raven and SDSU – a partnership with 
the Research Park at South Dakota State 
University has been announced among 
the three entities to further concentrate on 
precision agriculture innovations.
 Looking forward, as companies 
develop seed hybrids for specific growing 
environments, Sexton anticipates planters 
that use this type of precision technology 
will become commonplace. “What gets 
commercialized may look different but 
the basic ability to switch between lines 
on the go, I think, is part of the future.”
Left: Southeast Research Farm technicians planted crops in spring 2013 with the world’s first 
multi-hybrid planter. The prototype planter was developed as a collaborative effort among 
the SDSU Agricultural Experiment station, the Southeast Research Farm corporation, Raven 
Industries and DuPont Pioneer.
Below: Multi-hybrid planter technology allows for switching hybrids on the go. The letters 
S-D-S-U were planted into a field on the Southeast Research Farm near Beresford, S.D. The 
darker green is soybeans, and the lighter area is sunflowers. Field trials were also planted 
with corn and soybean hybrids suited to wetter areas in the field and more drought-tolerant 
hybrids planted on the uplands in the same field.
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Thanks to the foresight of SDSU researchers, South Dakota landowners making management decisions for their grazing lands and livestock can benefit from more than 70 years of data gathered at the 
Cottonwood Range and Livestock Field Station, operated by 
SDSU’s Agricultural Experiment Station.
 Located near Philip, S.D., the Field Station was established in 
1907 – with a facility consisting of one section of land focused 
mostly on crop and cattle research. The research shifted to range 
livestock production when 2,000 acres were added in 1940. 
Since 1942, researchers have measured livestock production and 
vegetation change across a wide range of climate conditions – and 
much of that work continues today.
 The long-term grazing data generated at the research station 
over the decades gives scientists – and ranchers – insight that a 
simple two- or three-year study cannot, explains Pat Johnson, 
a range scientist at the SDSU West River Ag Center in Rapid 
City. She has been conducting research at the Cottonwood Field 
Station since 1987.
Understanding Drought
Long-term studies show how changes in precipitation, such 
as drought, can affect plant community composition and 
production for years. “It’s not as simple as saying drought will 
produce this kind of vegetation and livestock production,” 
Johnson says. “Drought can have effects not only during the 
drought years, but for several years following the drought.”
 Utilizing long-term data collected at the Cottonwood Field 
Station, Ag Experiment Station researcher Alexander “Sandy” 
Smart recently developed a tool to predict forage production 
based on factors such as precipitation. This helps ranch managers 
anticipate in early to mid-summer how many cattle their pastures 
may support and for how long. “That’s very valuable for people 
making drought management decisions,” Johnson explains.
 Interestingly, since 1907 the National Weather Service has 
recorded area weather at the Cottonwood Field Station – making 
it one of the oldest continuous weather stations in the state. 
Maximum and minimum temperatures are recorded daily, along 
with precipitation and evaporation data.
Studying Stocking Rates
Since the 1950s, researchers have explored how stocking rate 
affects the mixture of native prairie grasses. These studies looked 
at how to set stocking rates on pastures that were historically 
overgrazed with the goal of “getting back good native plant 
communities,” Johnson says.
 A heavy, long-term stocking rate often turns rangeland with 
midgrasses, such as western wheatgrass and green needlegrass, into 
a plant community dominated by shortgrasses like buffalograss, 
blue grama and sedges, according to Johnson. Lighter stocking 
rates are needed to maintain the midgrasses in the plant 
community. 
 For many years, management professionals recommended that 
ranchers utilize light to moderate stocking rates. In the Northern 
Great Plains, that will result in a mixture of native grasses 
dominated by midgrasses, Johnson notes. However, because of 
research continuing to be conducted by SDSU at Cottonwood, 
recommendations have changed somewhat in the past 10-15 years. 
 Johnson explains that stocking rates should be determined 
based on the ranchers’ management goals. For example, 
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more plant biomass is produced with midgrasses compared to 
shortgrass-dominated pastures. With a relatively light stocking rate 
on midgrass dominated pastures, individual animal weight gains 
are maximized.
 Shortgrass-dominated pastures, with a heavier stocking rate, 
typically produce lower individual animal weight gains, explains 
Johnson. However, the heavy stocking rate usually yields a greater 
total gain per acre because there are more animals per acre per 
month.
 Many ranchers in western South Dakota maintain shortgrass-
dominated pastures, which tolerate a higher stocking rate and 
therefore produce a higher total cattle weight gain per acre of 
pasture.
 “On a per animal basis, the cattle don’t gain as well, but there 
are more of them,” explains Johnson. For many ranchers in this 
region, there has been an economic benefit from maintaining the 
heavier stocking rates on shortgrass pastures.
 However, there is a limit to how heavily native pastures can 
be grazed, Johnson cautions. If the stocking rate is too heavy, the 
shortgrasses will disappear, weeds will increase and bare ground 
will be exposed – and livestock production on both a per-animal 
and per-acre basis will be reduced. 
 It’s a balancing act, she concludes – one that SDSU range 
scientists will continue to study and provide input to ranchers.
Below: SDSU range science professor and researcher Sandy Smart 
(pointing) shared findings from grazing management studies being 
conducted at the Cottonwood Range and Livestock Field Station with 
producers attending an open house at the facility in September 2013.
Watching Watersheds, Too  
As part of their rangeland research at the Cottonwood Range and Livestock Field Station, SDSU researchers have 
monitored watersheds too. In comparing shortgrass and midgrass plant communities they have studied how 
much water and sediment come off these communities.
     SDSU range scientist Pat Johnson explains that shortgrass pastures absorb much less rainfall into the soil, 
so they shed much more water than midgrass pastures. However, research conducted by SDSU and the U.S. 
Department of Agriculture at the Cottonwood Field Station showed that when enough water is applied to both 
types of plant communities to create runoff on the midgrass-dominated pastures, more runoff occurs on the 
shortgrass pastures – but both produce about the same amount of sediment.
 This runoff scenario is important because all that water is moving off the rangeland, instead of being used for 
plant production, Johnson points out, and then drains into streams, where it scours the banks and adds silt to rivers and lakes. 
 The sediment-loss results of the watershed studies at Cottonwood are, however, not at all typical of other types of rangelands in the 
western United States, Johnson explains. Sediment losses from most rangeland in the western United States are typically greater for 
plant communities associated with heavier stocking rates. 
 “Our plant communities are really good at hanging on to the soil,” Johnson says, “and our pastures don’t fit the patterns that we 
see elsewhere.” And that makes the studies conducted at Cottonwood Field Station even more valuable to South Dakota ranchers.
Pat Johnson
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Better 
BEEF
Fetal Programming Study 
Analyzes Effects Of Cow 
Nutrition On Meat Quality
Can changes to a cow’s energy intake during the second trimester enhance the quality of beef her offspring will 
produce? What effect might it have on the 
reproductive ability of the cow’s offspring? 
Those are questions a team of SDSU 
researchers are studying.
 Known as fetal programming, this 
concept suggests that during development 
of the fetus important biological parameters 
can be manipulated and these alterations 
can carry through to maturity. While 
fetal programming has been studied in 
human health, it’s a relatively new area 
of research in the beef industry, explains 
SDSU associate professor of animal science 
Amanda Blair.
 With more than $411,000 in funding 
from the U.S. Department of Agriculture 
and the South Dakota Beef Industry 
Council, Blair and her colleagues began a 
four-year project in 2010 to determine how 
limiting a cow’s energy intake during the 
second trimester affected her calf. Blair says, 
“We focus primarily on the second trimester 
because that’s when the bulk of the muscle 
development [of the fetus] occurs.”
 She worked with SDSU Extension 
meat specialist Keith Underwood, feedlot 
nutritionist Robbie Pritchard, and 
geneticists Michael Gonda from SDSU 
and James Reecy, director of Iowa State 
University’s Office of Biotechnology. Three 
doctoral students have also been involved 
in the project. Former SDSU Ruminant 
nutritionist Aimee Wertz-Lutz is involved 
with the project as well.
 By better understanding fetal 
programming, the researchers hope to 
eventually enhance the quality and quantity 
of beef.
 The team divided 151 cows at the 
Cottonwood Range and Livestock Field 
Station near Philip, S.D., into two groups. 
All cows were bred in June 2010 and the 
groups were managed the same until the 
second trimester. During that 90-day 
period, one group was fed a “positive” 
energy diet to maintain an average body 
condition score of five, meaning the cows 
maintained their weight or gained slightly. 
The second group was fed less energy – 
a “negative” energy diet – to lose body 
condition. 
 Protein was held constant, so the only 
variable was energy, Blair explains. In the 
third trimester, the cows were then given the 
same rations.
 “We didn’t want to be extreme,” Blair 
explains. “We wanted to mimic what could 
normally happen in a production setting. 
Losing one-half to one body condition 
score during the winter is traditionally 
OK.” Then producers usually increase the 
nutritional levels in the third trimester.
 The calves were born in April and May 
2011, weaned in October and brought 
to the SDSU feedlot. In spring of 2012, 
twenty-four head were harvested at the 
SDSU Meat Lab and analyzed for changes 
in gene expression. The remaining steers 
and heifers were processed at Tyson Foods 
in Dakota City, Neb., where carcass data 
and meat quality attributes were recorded.
 Overall, the study showed that “altering 
maternal energy during mid-gestation 
impacts the fat deposition of the offspring,” 
Blair explains. The calves from cows in the 
negative energy group had a more favorable 
distribution of carcass fat. 
 “They had an increase in marbling 
relative to back fat,” Blair noted. “From a 
beef production standpoint, that’s exciting.” 
 But, she cautions, “We don’t know what 
would happen long-term with the females.” 
A University of Nebraska study suggests that 
these females will be negatively affected as 
breeding stock. 
 The yield grade of the offspring from 
the negative energy cows – who cost less to 
feed – also was improved, Blair says. This 
measure looks at carcass weight, back fat, 
percentage of kidney, pelvic and heart fat 
and ribeye area. Meat tenderness and color 
were unaffected by the maternal diets.
 Though this looks good to cattle 
producers, Blair isn’t ready to issue any 
recommendations. “We have a lot to 
learn,” she says, particularly when it comes 
to breeding stock. She explains fat is very 
important to reproduction, both the age 
at which the animals reach puberty and 
their fertility.
 Next, Blair and fellow SDSU researchers 
will investigate the effects of reducing 
protein intake during mid- and late-
gestation. The project has received funding 
from the South Dakota Beef Industry 
Council, and will be done in collaboration 
with University of Nebraska reproductive 
physiologist Rick Funston.
 “These types of studies allow us to look 
at the whole beef system from conception 
to consumption,” Blair says. Only 
when researchers know more about the 
mechanisms and what’s changing will they 
be able to advise producers on using fetal 
programming as a management tool. 
SDSU meat scientist Amanda Blair evaluates a carcass processed at the SDSU Meat Lab. SDSU 
researchers are studying how changes to the diet of pregnant cows during the second trimester 
impacts carcass and reproductive traits of offspring.
• Professor of economics Larry 
Janssen has been appointed by 
Agriculture Secretary Tom Vilsack 
to a second two-year term to 
serve on the U.S. Department of 
Agriculture’s Advisory Committee 
on Agriculture Statistics.
• Hasmukh Patel, a dairy science 
assistant professor, has received 
the 2013 American Dairy Science 
Association Foundation Scholar 
Award in Dairy Foods. Patel has 
more than 16 years of international 
experience in the area of research 
and development related to value-
added dairy ingredients.
• Tom Cheesbrough, associate 
director of the SDSU Agricultural 
Experiment Station (AES), retired 
in November 2013 after a 23-year 
career at SDSU. In the Biology-
Microbiology department, his 
early work included helping 
develop Soybase, part of the 
USDA Soybean Genome Project. 
Cheesbrough went on to numerous 
roles: leading the Department of 
Biology and Microbiology, serving 
as Interim Director of SDSU AES 
from 2010 to 2011, and serving as 
Interim Head of the Plant Science 
Department. 
Faculty News 
During the last six months, scientists from Algeria, South Korea and India have 
been learning from SDSU researchers how to develop wheat that can tolerate or 
resist disease and environmental stressors by genetically screening plant materials. 
 Hamida Benslimane (pictured) from M’hamed Bougara University in 
Algeria studied the pathogens that cause the wheat fungus tan spot resulting in 
50% yield losses in North African wheat fields. She worked with small grains 
pathologist Shaukat Ali and molecular biologist Jai Rohila.
 To aid South Korean efforts to increase wheat production, Dea Wook Kim 
from the National Institute of Crop Science in South Korea came to SDSU 
to study why one line of wheat is more susceptible to pre-harvest sprouting 
than another. 
 SDSU spring wheat breeder Karl Glover provided Kim with 40 lines of wheat 
– half tolerant to pre-harvest sprouting and half susceptible – to compare these 
lines to determine which genes and proteins account for this tolerance. He will 
return to SDSU next summer to continue his work.
 Shahid Ahmed from the Indian Grasslands and Fodder Research Institute has 
tackled leaf rust. In India, farmers 
raise nearly 95 million tons of 
wheat each year, but leaf rust, an 
airborne disease, can affect 35 
to 45% of the crop and reduce 
yields.
     Though farmers use chemicals 
to control the disease, Ahmed 
is seeking to breed resistant 
varieties through marker-
assisted selection. During his 
three-month visit to SDSU, 
he is working with molecular 
biologist Yang Yen.
SDSU Wheat Expertise Draws International Scientists 
COLLEGE 
During the summer of 2013 while swine 
producers and veterinarians across the 
country were battling Porcine Epidemic 
Diarrhea (PED) virus infections, SDSU 
researchers were hard at work to help 
combat the disease.
 Just a couple weeks after the virus’s 
first detection, researchers working 
in SDSU’s Animal Disease Research 
and Diagnostic Laboratory (ADRDL) 
developed a diagnostic test for PED that 
was made available to veterinarians. 
 “These tests can accurately 
differentiate PED virus from other similar 
viruses, and can detect the virus in 
very small numbers,” SDSU Extension 
veterinarian Russ Daly explains.
 “SDSU researchers were among 
the first in the U.S. to grow the actual 
virus in the laboratory, a critical step 
in development of new tests and 
experiments that will help understand 
the disease even better,” Daly adds. 
There currently is no vaccine against 
PED.
 By early November, over 1,800 
samples had been submitted to SDSU 
and tested for PED since the emergence 
of the virus. Work is ongoing among 
veterinary diagnostic labs to perform 
further research on PED.
Editor’s Note: The Animal Disease 
Research and Diagnostic Laboratory 
(ADRDL) on the SDSU campus received 
full re-accreditation in fall 2013 through 
the American Association of Veterinary 
Laboratory Diagnosticians (AAVLD). 
SDSU’s ADRDL employs approximately 
45 FTE and annually conducts over 
500,000 diagnostic test procedures 
covering all species.
SDSU Develops New Diagnostic Test For Swine Industry
2013 Annual Report
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CONSUMER SCIENCES
Survey examines savings behaviors, goals
Only half of all Americans have good habits when it comes to saving money, according to the 
Consumer Federation of America. Those 
in low to middle-income levels are even 
less likely to put money in savings, says 
assistant professor of consumer sciences 
Soo Hyun Cho. 
 The SDSU Agricultural Experiment 
Station scientist has analyzed the complex 
nature of savings behavior as part of a 
U.S. Department of Agriculture National 
Institute of Food and Agriculture 
(NIFA) study. “I’m most interested in 
the psychological and sociological factors 
that affect economic decisions,” says Cho, 
who has been working on the project 
since 2010.
 A 13-member research team from 
land-grant universities including 
University of Florida, Virginia Tech, 
University of Maryland, and Pennsylvania 
State are involved in the five-year project 
that began in 2008.  For her work, Cho 
was named 2012 Researcher of the Year 
for the College of Education and 
Human Sciences. 
 Cho’s research collected data 
through an online survey, with over 
800 respondents from across the nation 
answering questions about their finances. 
The data selected for analysis was from 
respondents between the ages of 24 
and 66 with a gross income of less than 
$80,000.
 Results revealed that parents play a role 
in the savings behaviors their children 
develop. Those respondents whose parents 
made saving a priority and discussed 
finances positively influenced the choices 
their children make as adults, cays Cho.
 Additionally, using financial planners 
as a source of information also impacted 
adult behavior, according to the study 
results. Those who make spending plans, 
write goals and monitor their spending 
tend to save more regularly.
 The next step will be to expand this 
study of low to middle-income to the 
general population, according to Cho. 
The researchers hope to establish causal 
relationships through experimental work. 
This will then help them determine 
the critical factors that can help change 
consumer behaviors, particularly decisions 
about student loans, housing and 
retirement.
 For Cho, the push to educate young 
people about the importance of financial 
planning extends to the SDSU campus. 
She and two colleagues in consumer 
affairs hope to start a financial counseling 
center where students can get the help 
they need to make better decisions.
ANIMAL HEALTH
Researchers study BVDV; Strive to develop new vaccine
Bovine viral diarrhea virus (BVDV) infections are one of the major contributors to bovine respiratory disease (BRD), resulting in losses in U.S. herds estimated at $2 
billion per year, according to SDSU professor Chris Chase of 
the veterinary and biomedical science department. 
 Since 1996, the Agricultural Experiment Station researcher 
has been studying BVDV – how it occurs and what it does 
to sabotage the animal’s immune system. “It is an immune-
suppressive disease,” he explains, making the animal 
vulnerable to pneumonia and other respiratory diseases. 
 The virus results in either a transient infection that affects 
the animal for a few weeks before the immune system fights 
off the virus; or a persistent infection causing the animal to 
shed the virus for its entire life.
WINTER 2014  GROWING SOUTH DAKOTA     9www.sdstate.edu/abs
LIVESTOCK MARKETING
Economist evaluates cattle marketing trends
Change and volatility are commonplace in today’s agricultural markets. South Dakota 
Agricultural Experiment Station economist 
Scott Fausti has had a front row seat to 
monitor much of that change. He has 
been analyzing trends in cattle marketing 
for nearly 20 years.
 Through his research, Fausti gives 
producers insight on marketing trends, 
investigates public access to reliable 
statistics, and tracks changes that affect 
small producers in an industry dominated 
by large operations. 
 Fausti has watched the industry 
evolve to value-based grid marketing, as 
well as the increasing use of marketing 
agreements, or contracts, between feedlots 
and packers.
 Fausti explains that large feedlots have 
accepted this change because it reduces 
their financial risk and will guarantee a 
relationship where they know they will be 
able to sell their animals. However, this 
move has also caused concern over market 
transparency and price discovery.
 Fausti’s previous research documented 
how the 1999 Mandatory Livestock 
Pricing Reporting Act improved the 
reliability of USDA data. 
 His current research is focused on 
analyzing differences in marketing 
strategies and feeder cattle procurement 
strategies between large feedlots and small 
ones – those with less than 1,000 head 
of cattle.
 Packers prefer to contract with feedlots 
that can provide 20,000 head rather than 
500 head, Fausti explains. However, 
nearly 95% of South Dakota’s 3,176 
feedlots marketed less than 1,000 head of 
cattle, while accounting for 38% of fed 
cattle sales in 2007 – the last year these 
statistics were made publically available. 
 “Small feedlots are extremely 
important to the South Dakota 
industry,” Fausti says. Nationwide, 
the vast majority of feedlots have less 
than 1,000 head capacity, according to 
USDA’s Economic Research Service. 
But, USDA no longer releases statistics 
on feedlots with fewer than 1,000 cattle as 
part of the public reporting process.
 This makes the watchdog role of 
economists like Fausti even more 
important to South Dakota producers.
 “I hope to find out what current 
market factors influence how animals are 
sold – cash or contract market,” he says. 
“Identifying seasonal patterns may help 
smaller feedlot producers design more 
efficient, profitable marketing strategies.”
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 BVDV controls include vaccinating, monitoring through 
testing, eliminating persistently infected animals, and 
quarantining and testing any new animals before they are 
brought into the herd.  Chase adds, “Buying bred heifers or 
cows is always a big risk because the calf can be infected in 
utero and we don’t have a good way to test for that.”
 Chase and his colleagues are devoted to better 
understanding the virus so they can develop a more effective 
vaccine. A total of 12 graduate students have completed their 
degrees through research on BVDV over the last 17 years.
 In 2003-2004, Chase had access to a group of 136 cows 
that produced 60 persistently infected calves. The animals 
provided Chase and his graduate researchers “a gold mine 
of samples.”
 They found two viruses and one mutation. In some cases, 
the virus incorporated part of a cow gene or another virus in 
the part of the genome in which most mutations take place, 
Chase explains. This makes developing a vaccine to prevent the 
virus challenging. 
 Because BVDV is spread among animals through direct 
contact, Chase believes the best kind of immunization would 
be to increase the mucosal immune response – which are 
the antibodies secreted on the surfaces of the nasal cavity, 
gastrointestinal and respiratory tracts. 
 Currently, through a five-year SDSU-USDA Experiment 
Station project, Chase and his immunology collaborators 
Alan Young and Adam Hoppe in SDSU’s Chemistry and 
Biochemistry department are examining how BVDV 
suppresses the cow’s immune response. Hoppe’s unique 
imaging system allows the researchers to use fluorescence to 
see what’s happening at a molecular level in live cells. 
 Their ultimate goal is to understand how persistent 
infection occurs, which may then lead to developing a more 
effective vaccine to prevent the BVD virus from infecting the 
fetus and avoid creating a persistently infected animal that is a 
threat to the entire herd.
10      GROWING SOUTH DAKOTA  WINTER 2014
ANTIOXIDANTS TO PREVENT CANCER 
You’ve heard the adage “You are what you eat,” and health professionals agree. They emphasize that the nutrients in the foods we consume can potentially enhance health and reduce disease.  
 Moul Dey, SDSU associate professor of health and nutritional 
sciences, conducts research to understand how nutrients can affect 
gene expression and subsequently impact the development and 
progression of diseases. Dey’s two recent studies, among several 
others, focus on using whole grain constituents to prevent the 
development of metabolic diseases that increase heart attack risks 
and cancer – the two leading killers of Americans. 
 Dey collaborated with professor Bonny Specker, director of the 
Ethel Austin Martin Endowed Program in Human Nutrition at 
SDSU, to study the effects of a special, nondigestible, chemically 
modified wheat fiber called resistant starch on metabolic 
syndrome. The starch resists digestion and is a naturally low-
calorie food ingredient.
 In the United States, 34% of adults have metabolic syndrome, 
which significantly increases their chances of developing heart 
disease. Associated conditions include high blood pressure, insulin 
resistance, high levels of triglycerides and bad cholesterols in the 
bloodstream as well as low levels of good cholesterol, and obesity.  
 The research, conducted in two 12-week sessions over a 
26-week period, involved 86 adults in two Hutterite colonies 
in eastern South Dakota. The starch was incorporated into the 
intervention group’s flour. All the meals in this communal setting 
are prepared from scratch and every meal contains one or two 
flour-based items. Conducting the study through the colonies also 
potentially minimized the genetic variability in response to the 
intervention, Dey explains. 
 Unlike many dietary intervention studies, the researchers used 
what Dey calls “a free-living, community-style environment” 
and made minimal modifications to the participants’ habitual 
diet. This use of realistic – rather than controlled – experimental 
conditions along with the fairly large sample size and low attrition 
rate also increases the validity of the findings.
 The study used a rigorous statistical model thanks to Specker 
and Howard Wey, associate professor of nursing at SDSU.
 The results? “We saw striking differences,” says Dey, who 
reports all facets of cholesterol were lowered in participants 
who consumed the special fiber and who had pre-existing 
metabolic syndrome. “The non-HDL types of cholesterols went 
down significantly, but we also saw a lowering of good HDL 
cholesterol,” she explains. Several recent publications, however, 
assert that decreasing bad cholesterols benefits a person’s health 
more than increasing the good cholesterol.
 Results also showed that this special fiber significantly 
decreased body fat and increased lean body mass among both 
the healthy participants and those with pre-existing metabolic 
syndrome conditions. However, the participants’ overall body 
mass index did not change and the overall weight loss during the 
study was not significant.
 Next, the researchers will examine underlying gene expression 
changes linking the observed physical effects and any potential 
associated changes in the participants’ gut microbial profile after 
consumption of this prebiotic fiber. This will then form the 




Role Of Nondigestible Fiber, 
Antioxidants Studied To Prevent Disease
Doctoral candidate Yi Liu (left) and associate professor Moul Dey 
measure effects of dietary compounds on human cells using a multi-
mode microplate reader. Their research is evaluating use of dietary 
bioactives to prevent metabolic diseases and cancer.
A second study that SDSU’s Moul Dey and her team are 
evaluating is the use of antioxidant compounds, called 
avenathramides, from whole grain oats to block aberrant 
activation of beta catenin protein within a cancer cell – a key 
step in the progression of many types of cancer. 
 When normal cells become cancerous, the signaling 
pathways change through a chain reaction. “When one is 
turned on or off, that influences the next,” Dey explains, 
“and that makes a physiological impact.”
 Using human cancer cells, the researchers showed 
that the antioxidant compound stopped beta catenin 
translocation in the nucleus of the cell and suppressed the 
genes downstream of the pathway. Some of these genes 
have critical functions in cancer progression.
 “Things can be derailed at any stage or can be corrected 
if we know what diet, nutrients and drugs are right,” Dey 
asserts. Her work in this area will continue.
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For more than a century, milk has been heated to kill any bacteria or pathogens that can affect consumer health and shorten the shelf life of the product.  However, microbes – known as thermoduric – can survive pasteurization and 
cause major food quality and spoilage issues.
 SDSU dairy scientist Sanjeev Anand has spent the last five years 
studying heat-resistant microbes and explains that some of the 
microbes protect themselves from heat by forming spores. “This 
makes them trickier to inactivate,” he says. Others, known as 
thermophilic, even thrive in high temperatures. 
 In addition, these organisms can attach and form colonies on 
the contact surfaces inside milk processing equipment. As the 
colony expands, the layers form a biofilm that feeds and protects 
the organisms. And, many of these biofilm-embedded organisms 
cannot be inactivated through conventional cleaning methods.
 Anand is intent on identifying a multi-pronged approach to 
lower thermoduric microbe levels – and ultimately improve the 
quality, safety and shelf life of dairy products.  
 Over five years, Anand and eight graduate and 10 
undergraduate researchers have worked on projects related to 
thermoduric bacteria and biofilms. Anand’s work is supported by 
the SDSU Agricultural Experiment Station, the Dairy Research 
Institute and the Midwest Dairy Food Research Center.
 The researchers have collected milk, cheese, milk powder and 
environmental samples from 10 dairies in eastern South Dakota 
and three processing plants outside the state. The team has then 
isolated the heat-resistant bacteria and shared their findings with 
producers and the dairy industry. “This helps establish a link 
with management practices to bring these counts down at a 
producer level, and further control them during processing,” 
Anand explains.
 In the laboratory, the isolates are being identified using 
techniques such as molecular typing and matrix-assisted laser 
desorption/ionization using time of flight, or MALDI-TOF. 
“We are approaching this very systematically, using the latest 
technology,” says Anand. 
 To date, the team has developed a method combined with 
pasteurization that has been relatively successful in dealing with 
vegetative cells of thermoduric spore-formers to a large extent, 
and spores to a less extent. The process has been used with a static 
or batch pasteurization and is being adapted to a continuous 
processing system. 
 If successful, Anand says, “We will have an integrated process at 
pilot scale to share with industry.”
Editor’s Note: South Dakota’s dairy industry produces 1.8 billion 
pounds of milk and 232 million pounds of cheese, creating a total 
economic impact of $1.28 billion a year. Seven plants across the state 
process milk with another set to begin operation in Brookings in 2014.
Examining Equipment
Research efforts by SDSU dairy scientist Sanjeev Anand 
are also targeting microbial biofilms, which form on joints, 
plate heat exchangers and filtration membranes within milk 
processing equipment. 
 The microbes not only affect milk quality, but, when 
spore formers persist in an environment, they can also do 
irreversible damage to the stainless steel contact surfaces 
within the milk processing equipment, Anand explains. This 
can lead to corrosion in pre-heaters and spray dryers.
 For the research, organisms gathered from dairy facilities 
are being isolated and cultured in the lab to develop 
single and multi-species biofilms. This process helps the 
researchers determine under what conditions the biofilms 
form. Additionally, the biofilm-embedded microbes are being 
studied in bioreactors which simulate the continuous flow of 
milk or whey. “This is closer to the real system,” Anand says. 
 Researchers are identifying which chemicals are effective 
on each species of organism and then will analyze those 
results to develop a better cleaning protocol to knock out 
these microbes.
 Continued support from the Dairy Research Institute will 
also allow the research team to look at modifying the contact 
surfaces within the equipment to reduce the ability of these 
microbes to colonize and form biofilms in the first place.
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Targeting Heat-Resistant Microbes To Improve Dairy Products
Dairy science graduate student Kim Buehner and associate professor 
Sanjeev Anand test milk samples for thermoduric bacterial levels in an 
effort to develop methods to destroy heat-resistant bacteria.
 
Most sunflower growers know during harvest it’s not if they will have a combine fire, but when.      Though fires also occur with soybeans, “It’s not endemic like in sunflowers,” explains 
SDSU Agricultural and Biosystems Engineering professor Dan 
Humburg. He adds, “Some producers won’t grow sunflowers 
because they don’t want to put their combines at risk.”
 In the fall of 2011, a team of SDSU agricultural engineers set 
out to analyze the problem and figure out how to prevent the 
fires through funding from the South Dakota Oilseeds Council. 
As a result, the engineering team has designed a device that can 
be fitted onto a combine to drastically reduce – and may even 
eliminate – these fires. 
 Before researchers could prevent the fires, they first had to 
learn more about what was causing the fires. Graduate student 
Joseph Polin and assistant professor Zhen Grong “Jimmy” Gu 
investigated which parts of the sunflower plant ignite and at 
what temperature. 
 Polin’s lab work found a large part of what was sticking to the 
combine was the white pith from inside the stem. “It breaks down 
and is drawn into the fan that pulls air through the radiator to 
cool the engine. We believe a portion of this dust ignites when it 
hits the turbocharger and exhaust system,” Humburg explains. 
 Anecdotal information from producers supported this scenario. 
Farmers were finding scattered, smoldering fires on the side of the 
combine downstream from the radiator blast, especially under 
windy conditions. 
 By the 2012 harvest season, the agricultural engineers had 
developed a prototype system that uses a fan to pull outside air 
through a filter. The clean air is pushed through a duct into an 
enclosure surrounding the turbocharger and exhaust manifold. 
“This clean air enters the same hot environment, but it contains 
no dust to ignite,” Humburg notes. Additionally, the outside of 
the patent-pending system stays within a safe temperature range.
 Humburg credits Onida farmer Scott Foth for helping SDSU 
researchers better understand the problem. Foth used the research 
team’s prototype on his Case IH 8120 combine during the 2012 
harvest. He tested an updated version during fall 2013’s harvest.
 “I’ve been fighting these fires for years,” Foth says. “If we can 
get through this season without a fire caused by the exhaust, I will 
be totally convinced that this is the answer so many farmers have 
been looking for.” 
 The expertise and passion of the SDSU team produced results 
that Brad Bonhorst, former president of the South Dakota 
Oilseeds Council, describes as “one of the best uses of checkoff 
dollars that I’ve ever seen.” He says, “Those fellas took a relatively 
small amount of money and came up with some really impressive 
results.” 
 In 2013, the National Sunflower Association took over 
funding the project, which allowed researchers to expand the 
project to two additional operations – another Onida farmer who 
has a John Deere 9770 combine and one in Hazen, N.D, who 
owns a Case IH 8230. “All three models have different exhaust 
sizes and configurations,” Humburg explains, so the exhaust 
enclosure system has to be redesigned for each combine. “That’s 
the limitation.”
 Based on their research findings, Humburg hopes this type of 
equipment will eventually become standard on future combines.
Engineering Ingenuity
Device Developed To Prevent Combine Fires
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Below: Farmer Scott Foth, 
Onida, S.D. has been testing a 
device developed by SDSU ag 
engineers for his combine that 
helps eliminate combine fires 
during sunflower harvest.
Right: The unique device has 
a spinner on top that knocks 
the heavier sunflower debris 
out before it reaches the filter 
and causes a fire. 
5 ways to give real estate:
1.   Immediate/Outright gift
• Land owner gives the gift and designates what the proceeds 
from the sale of that land will be used to support at SDSU.
2.   Life Income
• Create a life income arrangement through your gift of 
land by using Charitable Gift Annuities and or Charitable 
Remainder Trusts.  
• Donor benefits include capital gains tax avoidance and 
receiving a charitable deduction. 
3.   Give some, keep some
• Some of the proceeds from the sale of the land are gifted to 
the SDSU Foundation and some are retained by the donors.
• The donor receives a charitable deduction on their income tax.
4.   Give land, but retain use of it
• The land is gifted to the SDSU Foundation with the 
understanding that the donor can live on, or rent out, the 
property for the remainder of their lifetime.
5.   Bequest of your estate
• Bequest specific portions of your estate to the  
SDSU Foundation.
• Donor can specify what the proceeds  from the sale of the 
property will be used to  support at SDSU.
• The tax benefits will be realized when the federal estate tax 
is enforced.
For more information, please contact:
Mike Barber 
Development Director, SDSU Foundation 
1-888-747-7378 (toll-free) 
Mike.Barber@sdstatefoundation.org
LEAVING A LEGACY… 
THROUGH A GIFT OF YOUR LAND
We all make decisions - hundreds of 
them, each and every day. Some are 
important; others, well, not so much. 
Being philanthropic, being charitable, 
now, that is a big one. For a select 
few, it doesn’t impact their day-to-
day activities or even their long-term 
financial security. But for most, it 
directly alters the amount of disposable 
income available, and perhaps impacts 
what they might be able to do when 
making retirement plans.
 I am fortunate to work with donors 
every single day who have wrestled 
with those questions and decided to 
give, to make a difference. Every time I 
witness an act of generosity like that, I 
am inspired and motivated to approach 
the world in a similar manner.
 The financial security of my 
family is extremely important to me. 
However, those who are charitable 
recognize that there is a balance that 
can be found. 
 They are willing to step away from 
looking only at the world from a “me 
and mine” perspective and risk looking 
at it from an “us and ours” viewpoint. 
 By “us,” I don’t mean the people 
that are living, or have lived, under 
their own roof. I mean the big 
“US.”  The “us” that refers to their 
community, state, country and the 
human race.  
 They are willing to incorporate 
some level of sacrifice into their own 
personal situation in order to make the 
world better, outside the walls of their 
own home.
 To all those who give, whether it 
is to SDSU or other worthy causes, 
you are an example of selflessness for 
us all. Your personal sacrifice is truly 
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Change Service Requested
SDSU Agricultural Experiment Station: 
Serving South Dakota
Research often begins on the SDSU campus in Brookings and the nearby 
livestock units and research plots. But for the science to be tried – and 
applied – in real-life settings, researchers also conduct on-going studies at 
field stations operated by the SDSU Agricultural Experiment Station across 
the state. The unique locations of each of these research facilities allow 
for diverse research responsive to the needs of the farms and ranches, 
businesses, and lives of South Dakotans.
Plan to join SDSU faculty and staff for 
field days and events at these locations in 
2014 as research updates and results are 
shared. Watch http://www.iGrow.org/ 
for future event information.
